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確率的移動マルチエージェントの 
加速的協調について
ACCELERATED MOVING MULTI-AGENT BEHAVIOR 





This paper discusses the coordination of autonomous stochastic moving multi-agents 
on three kinds of resource conﬁgurations consisting of cells: three agents on a straight 
line, three agents on a circle and two agents on a cross. Each agent on their resources 
stochastically moves on the cell resources. Our problem is how to coordinate the agents 
to maximize resource utilization efﬁciency, where each agent moving depends on other 
agents including the neighbors. We consider a shake for agents in order to increase the 
resource utilization efﬁciency, and we call the shake an acceleration. The most highest 
resource utilization is that every cells are always occupied by agents, i.e. it is desirable 
to be the fewest expected number of cells not occupied by agents. We show that the 
resource utilization of the multi-agents becomes higher if every agents have 
appropriate acceleration. The acceleration depends on the conﬁgurations of cell 
resources, and we can ﬁnd an optimal acceleration which is to maximize the cell 
resource utilization depending on each conﬁgurations. 








































右方向への アンバランス度 (平均流速, 
average velocity) を導入し,アンバランス
度の方向が各ステップで 等確率で選ばれ










2. 理論的解析  










図 2   agent=3,cell=3のときの 
円のモデル状態数 10 
 
 図 3  agent=3,cell=3のときの 
十字のモデル状態数 15 
 
 ここで,重み関数 fi,jを定義する. 
 
fi,j= {
1,                           𝑖 = 𝑗

























𝑠 × 𝑥,       𝑖 < 𝑗,
𝑥,      𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒,






𝑠 × 𝑥,       𝑖 > 𝑗,
𝑥,      𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒,
   (3) 
 
 次に,確率 pi,jを定義する.確率は fi,jを
win(i)を用いて 1で正規化する. 
 
𝑝𝑖, 𝑗 = {
𝑓𝑖,𝑗
∑ 𝑓𝑖,𝑗𝑘∈𝑤𝑖𝑛(𝑖)
, 𝑖 = 1, … 𝑛, 𝑗 ∈ 𝑤𝑖𝑛(𝑖)

















     図 5 直線モデルの理論計算 
 図 6 円モデルの理論計算 
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